 Supplementary Tables   Table S1. E 
Tim10
(twin CX 3 C) -320 75 81 93±5% ox. d)
Tim13
(twin CX 3 C) -310 58 67 n.d.
Cox17
(twin CX 9 C) -340 93 95 n.d.
Mia40
(CPC-motif) -290 23 30 74±4% ox. b)
Atp23
(structural cysteines) n.d.
--4 -5 disulfide bonds (5 = fully oxidized) e) Cmc1 (twin CX 9 C) n.d.
--fully oxidized f)
Coa4
(twin CX 9 C) n.d.
--fully oxidized f) a) at pH 7 and 30 °C b) (Kojer et al., 2012) c) (Tienson et al., 2009) d) (Brandes et al., 2011) e) (Weckbecker et al., 2012) f) (Bode et al., 2013) (Mumberg et al., 1995) b) roGFP2 sensors were also used in a p416-vector c) (Morgan et al., 2011; Kojer et al., 2012) d) Template for plasmids were kindly provided by J.A.Bárcena, University of Córdoba, Spain e) (Weckbecker et al., 2012) f) (Bien et al., 2010) 
GRX1::URA3, GRX2::kanMX4, GRX8::HIS3
GALL promoter inserted upstream of ERV1 (Bien et al., 2010) W303A GalL-Erv1 ∆grx2 e) 
MATa his3Δ1 leu2Δ0 met15Δ0 ura3Δ0
Cytosolic GLR1 encoded on a plasmid containing LEU2 introduced into ∆glr1 (Outten and Culotta, 2004) a) roGFP2 sensors were introduced into these yeast strains. b) Grx1-roGFP2 sensors were introduced into this yeast strain. c) Either the empty pRS314 plasmid, the b 2 -Grx2 or the b 2 -Grx2(C27S,C30S) plasmid were introduced into these yeast strains. d) Atp23-HA plasmid was introduced into these yeast strains. e) Either the cyto-Grx2 or the mito-Grx2 plasmids were introduced into these yeast strains.
Figure S1. Confirmation of subcellular localizations of roGFP2 sensors.
(A-C) Localizations of roGFP2 probes in yeast cells. The white box represents the roGFP2 protein, the helix represents the amphipathic helix required for matrix targeting, and the grey box represents the hydrophobic sorting domain required for IMS targeting. The targeting sequences of the mitochondrial proteins subunit 9 of the ATPase (Su9, aa 1-69) and cytochrome b 2 (aa 1-86) were fused to roGFP2 (b 2 -roGFP2 and Su9-roGFP2). The subcellular localizations of roGFP2 (A), b 2 -roGFP2 (Bb) and Su9-roGFP2 (C) were assessed in wild type yeast cells. To this end, cells were grown to mid-log phase in SLac + 0.1% galactose media, they were lysed and fractionated, and fractions were analyzed by SDS-PAGE and immunoblotting using antibodies directed against roGFP2, 3-phosphoglycerate kinase (Pgk1; cytosol), the mitochondrial ribosomal protein Mrpl40 (matrix), Mia40 and Erv1 (both IMS). Cells were fractionated into post-mitochondrial supernatant (Cyto) and mitochondria (Mito). Mitochondria were further subfractionated by treatment with different amounts of digitonin and centrifugation. Pellet fractions were treated with proteinase K. Su9-roGFP2 and b 2 -roGFP2 behave like Mrpl40 and Mia40, respectively. Thus, all three sensors localize exclusively to the expected compartments. Figure S2 . Deletion of GRX8 in addition to GRX1 and GRX2 does not alter the redox state and the dynamic behavior of the roGFP2 probe.
(A) Steady states of the cytosolic and mitochondrial roGFP2 sensors (roGFP2, Su9-roGFP2, b 2 -roGFP2) in yeast deletion mutants of GRX1 and GRX2 or GRX1, GRX2 and GRX8, respectively. Experiments were performed as described in Figure 1. (B) Recovery kinetics after diamide shock performed on grx1,grx2 and grx1,grx2,grx8 cells. Cells expressing roGFP2, Su9-roGFP2 and b 2 -roGFP2 were analyzed as described in Figure 1 . Reported values are the mean of three independent experiments. Error bars are the means ± s.d. Figure S3 . The cytosolic form of Grx2 couples Mia40 to the IMS glutathione pool.
(A) Strains for Mia40 redox state determination. We designed strains that contained Erv1 under the control of a regulatable promoter and in addition either expressed or lacked Grx2. Cells were grown to mid-log phase in glucose media to lower Erv1 levels. Then, they were lysed and analyzed by SDS-PAGE and immunoblotting using antibodies directed against Grx2, Erv1 and Pgk1 as loading control. (B) Dependence of Mia40 redox state on different variants of Grx2 (cyto-and mito-Grx2). Cells lacking GRX2 and depleted of Erv1 were transformed with plasmids expressing either cyto-or mito-Grx2. Cells were grown in S-medium containing glucose to midlog phase and the redox state of Mia40 was determined as described in Figure 3 . SS; steady state. Reported values are the mean of three independent experiments. Error bars are the means ± s.d. (C) Dependence of the Mia40 redox state on the growth medium. Different cells were grown in S-or YP-medium and the Mia40 redox state at steady state (SS) was analyzed as described in Figure 3 . The redox state of Mia40 is in general more oxidized in S-medium. Please note that the Mia40 redox states in Figure 3 were determined after growth in YPmedium, while the ones in Figure 4 after growth in S medium.
Figure S4. Treatment of cells with buthionine sulfoximine (BSO) results in glutathione depletion, a more oxidized E GSH and a slower recovery of Grx1-roGFP2 after oxidative stress.
(A) Glutathione amounts in whole cells during BSO treatment. After different times in the presence of BSO cells were collected by sulfosalicylic acid precipitation and glutathione levels were measured using a 5,5'-dithiobis-(2nitrobenzoic acid) (DTNB) cycling assay (Minich et al., 2006) . (B) Steady states of the cytosolic and mitochondrial Grx1-roGFP2 sensors in yeast cells treated with BSO for 16 h. Experiments were performed as described in Figure 1 . BSO treatment increases the OxD in all compartments (i.e. probes and consequently E GSH become more oxidized). (C) Recovery kinetics after diamide shock on cells treated with BSO for 16 h. Cells expressing Grx1-roGFP2 sensors targeted to the indicated compartments were analyzed as described in Figure 1 . BSO treatment delays recovery of sensors in all compartments, most strongly in the cytosol and the IMS. Reported values are the mean of three independent experiments. Error bars are the means ± s.d. Figure S5. Cox19 is oxidized with a half time of less than two minutes, and its oxidation is not  affected by expression of b 2 -Grx2 (A) mmPEG24 alkylation of Cox19. Cells were radioactively labeled, precipitated with TCA, and samples were treated with buffer or TCEP and mmPEG24. Samples were analyzed by SDS-PAGE and autoradiography. The reduced and oxidized states of Cox19 can be distinguished. (B) In-vivo oxidation kinetics of Cox19 in wild type cells expressing or not expressing b 2 -Grx2, and in GRX1, GRX2, GRX8 deletion cells. Experiments were performed as described in Figure 5B . Cox19 oxidation is not affected by the presence or absence of Grx2 in the IMS. (C) Quantification of the results obtained in (B).
Figure S6. Atp23-HA oxidation is delayed upon overexpression of b 2 -Grx2 in GRX1, GRX2, GRX8 triple deletion cells. (A)
In-vivo oxidation kinetics of Atp23-HA in GRX1, GRX2, GRX8 deletion cells expressing or not expressing b 2 -Grx2. Experiments were performed as described in Figure 5B . Atp23-HA oxidation is delayed by the presence of additional Grx2 in the IMS. (B) Quantification of the results obtained in (a) and Figure 5d . Notably, GRX1, GRX2, GRX8 deletion slightly delays oxidative folding of Atp23-HA in comparison to the wild type. (C) Ccs1 does accumulate to a lower extent in the presence of b 2 -Grx2 also in a GRX1, GRX2, GRX8 deletion background. The experiment was performed as described in Figure 5F Cells expressing roGFP2 sensors targeted to the indicated compartments were analyzed as described in Figure 1 . Deletion of GLR1 abolishes recovery of roGFP2 in all compartments. In line with the steady state findings expression of cytosolic Glr1 results in recovery in the cytosol but not in the matrix. In the IMS the roGFP2 probe also recovers albeit apparently to a higher OxD than in the wild type. This indicates that cytosolic Glr1 enables a reducing glutathione pool also in the IMS. Reported values are the mean of two to three independent experiments. Error bars are the means ± s.d.
Growth of yeast cells -Cells were grown in YP-media. For all experiments using plasmid-containing strains cells were grown in synthetic medium (0.17 % yeast nitrogen base, 0.5 % (NH 4 ) 2 SO 4 , pH 5.5) containing drop-out-mix lacking uracil, leucine and tryptophane respectively (20 mg/l adenine sulfate, 20 mg/l, L-arginine, 20 mg/l L-histidine, 30 mg/l L-isoleucine, 30 mg/l L-lysine, 20 mg/l Lmethionine, 50 mg/l L-phenylalanine, 20 mg/l L-threonine, 20 mg/l L-tyrosine, 150 mg/l L-valine) supplemented with 2 % galactose or 2 % glucose, respectively.
Submitochondrial fractionation -Subcompartments of mitochondria were analysed by incubation with increasing concentrations of digitonin on ice for 3 min. Subsequently, proteinase K (0.1 mg/ml final concentration, 20 min on ice) was added to remove released proteins. The reaction was stopped by addition of PMSF (2 mM final concentration), and after centrifugation pellets were resuspended in sample buffer (60 mM Tris HCl pH 6.8, 2 % (w/v) SDS, 10 % glycerol, 0.05 % (w/v) bromphenol blue) and samples were analyzed by reducing SDS-PAGE and Western Blot.
Determination of cellular glutathione amounts -This assay was essentially performed as described previously (Minich et al., 2006) .
Buthionine sulfoximine (BSO) treatment -Yeast strains were grown in galactose-containing media to mid-log phase and treated with 1 mM BSO for up to 16 h.
OxD and E GSH calculations -The following equation was used to calculate the degree of oxidation (OxD) of the probe: I n = intensity at a given wavelength n; I 488 (ox), I 488 (red) = intensities at 488 nm upon complete oxidation or reduction, respectively; R = I 405 /I 488 ; R(ox) = I 405 /I 488 upon complete oxidation; R(red) = I 405 /I 488 upon complete reduction Upon full equilibration of the sensor with the surrounding glutathione pool E GSH can be calculated as follows:
R is the gas constant (8.315 J K -1 mol -1 ), T the absolute temperature (303.15 K), F the Faraday constant (96,485 C mol -1 ) and E°' roGFP2 = -280 mV (Dooley et al., 2004) The predicted values of oxidation upon full equilibration with the surrounding glutathione pool results from the OxD calculated by the following equation:
